Functional significance of the Toll-like receptor 4 promoter gene polymorphisms in the Chinese Han population.
Toll-like receptor 4 is an important signaling receptor for lipopolysaccharide in mammals, and the variation of the promoter may affect the activity of toll-like receptor 4 expression. Although 12 single nucleotide polymorphisms have been identified in the toll-like receptor 4 promoter, little is known about the functional significance of these single nucleotide polymorphisms. Genetic functional and association studies. National Key Laboratory of Trauma and Departments of Traumatic Surgery in two teaching hospitals. Three hundred seventy-nine healthy volunteers and 303 patients with major trauma. None. Five single nucleotide polymorphisms identified in the toll-like receptor 4 promoter in the Chinese Han population were selected. Three of them revealed a close relationship with transcription factor binding sites. Among the three single nucleotide polymorphisms, only the T-2242C polymorphism significantly increased transcriptional activities of the toll-like receptor 4 promoter, as shown by reporter gene assay. Results from flow cytometry and ex vivo responsiveness of peripheral blood leukocytes indicated that the T-2242C polymorphism was well-associated with increased expression of toll-like receptor 4 protein and production of tumor necrosis factor-alpha. The clinical relevance of these single nucleotide polymorphisms was then investigated in 303 patients with major trauma. The peripheral blood leukocytes of trauma patients with the variant C allele revealed greater capacity to produce tumor necrosis factor-alpha and interleukin-6 on the admission day. Furthermore, the toll-like receptor 4/2242 polymorphism was significantly associated with higher sepsis morbidity rates and multiple organ dysfunction scores in patients with major trauma. The toll-like receptor 4/2242 polymorphism is a functional variant and might be used as a relevant risk estimate for organ dysfunction and sepsis in trauma patients.